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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress short channel effect by 
providing source-drain-forming regions, covering the inner walls of 
trenches with an insulation film, except for the portions to be connected 
to channels and filling the trenches with a conductive layer as source- 
drain regions. 

SOLUTION: Trenches 6 between element isolating regions 2 and gate 
electrodes 4 have first sidewalls, which face the regions 2 and have an 
oxide film to form STI and bottom face and three second sidewall 
defined by the surfaces of Si substrates 1,1a. Among second sidewalls 
with exposed Si surface, the bottom and the sidewalls at the gate 
electrode are covered with an insulation film, a conductive layer 8 for 
forming source-drain regions 5 of MOS transistors is embedded in the 
trenches 6 deeply to the regions 5 and Si surface 9, and the regions 5 
are connected to channel regions. This greatly reduces the series 
resistance and dielectric capacity and greatly suppresses the short 
channel effect. 
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fig$ttfcMi s h7^^®y- bast, 
mm^mw-mm<DmmMi s hyyv^wy-^tft 

iufB0 1,12 ©tt®m££jftSftfcfl(rB^ft&K® 
i^Sffi^bftSlWfBMI S v^^co^^^/uH 

& t '>ft < 1 1> fifita0 ui2 ©»(D{M«±ia5 icmiz 

lifflE^*/i^«fc©gsra#&6fcta&8Emi, 02© 

ifitai&sif ©-at^ siifcll p« t , 

Shy yv>* HI t , 

ifjfaifi&i*©tfjfaM i s F7^?©y-xi/i5i 

iuEI&&II®|fjfBM is ^^^©KWyiiiS 

£ ftfcgS 2 ©« i , 
fufB01, 02©«©p H 1K:^£^fctufeW«I©i 
SPSS ^6 ft 5 fu ?3M I s h?y^?oft*/H« 

>M£< t hmmmm.mz.^n^wm^^^fvmmt ©*r 

lfflV#M£c $ ivCfcrt $ ftfc BUI20 1,02 ©t*©Wlg 
Jig|5(C*3»t5ffIfB^^^^«t«SMS^t, tufa 
^r*/i^«i©S»#£^»Tfiff1B$l, 02 CO* 

mm $ *tfc r t t -r a 

[ff*IS3] ffjfE01, 0 2©itiiifJfa^^vMg* 
t ©Sfc^fcffjfHM I S hyyv^c&Ky-^iW 

ii i, 2©v^Tn^iotia*©^»#:s«o 

r t £#® t -r 5 w^ig i jbmmm 3 ©v vf ^> i o 

[»*«5] bub3«1M», eOTHS l , 02co?f(ra 
*i| 1 ^^l»*3S 3 ©v vf 1 o(i|B«©^f*S 



IB^^^/Wffi«t©^^Sr-&*TiftB01, 02© 
it^fflwii^^fc^ft 9 =1 t © 2 JMBga» bft 
5 £ t Sr#« ir -T 5 1 3 © V vf 1 

o(itaa©^*#:fig 0 

[»*if 7] tfjfB*mJi(4, mjta0i, 02©*©^ 

b, r*xic«JI LTfufB0 1 , 02©«iCffl*jA*tlfc 
© 3 £> * 3 r i i "f 3 1 75Sfi* 

[it*ii8] wiaitssy-^JiictiifcKK^^fli* 

t -T S If 3 IB*© ¥«f*^Eo 

~yy =»yfc*©±«tsw*ixfc*«vp =>yfc&mt 
© 2 H#3t!5»fe * 5 r t t f s ft* 3 ! 3 ta*©¥ 

[lt*il 1 0 ] iuta^® -> y 3 Hb^tt t i s 

i 2 , CoSi, WS i 2 , Mo S i 2 O^f^lo 

-efc 5 r t 1 1-5 9 ta«©¥«fr*M» 
[ft *il 1 1 ] S«_kf;:^£tW-c0 1 «mM©¥« 

r ©0 1 mmm<n^mwmm*»/vx~mum&±.Kitm 

Ztztz 1 *f ©0 2 #«§!© t , 

MfB0 1 mnm<D*m#mmnmtm$:fr Lxmm $ 
Bfrta0 1 mmmtD^mwrn^b 1 *t©0 2 «*s©¥* 
Bfrtai6&Sfi-©*Jia©^$(±, ifrta0 1 ««m©¥« 

#:«*©Jiffi i 9 1fi< , tfftalfi&§l5«©Ji*(-ifrfB0 

immm<D^mw-mmb i*t©02^«M©¥^n« 
i ©s^a^ 5 ^ $ nx v % 5 r t t f s ^mfo 

[ft*ii 1 2 ] mmmmm, mmmi$tt&& 

|frIB0 2*m§!i©0*#:^*^ffla-t-5J;5^ffM 
£^/cii£#®i^5t»;Kigl 1 E«©05Sf*Seo 
[ff *il 1 3 ] fuBB0 1 ««9<o¥«fMWK^M 1 s 
f-7y^^Bftl/«, *tifai*l-©0 2 2SSM© 

««t F^ySSi, fufE««W^ffiwaM I Sh7>- 

^©y-h msr-fe 5 r t t -r 5 it 1 
1,12 ©^t^ 1 o^wa«©^«f*s*c 
[it*^i 1 4 ] iwb*-* b mm y 

F W >"W^©rfllc^:*x-?:'tiiijfaM I S h 9 y-^7 ^ 

©&K y-^ffi« t k w >nm b^m^t^b^ 
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[it>Rjii5] mm?- hmmtWimy-^'mmRn 

[M#i 1 6 ] ^flc£tfLh£*74Hnt*^J* 
U 

SK^tulBM i s h?y^^©y-^ • KWvi4 

ttiis^frssx kiss i ©tents zmm u mmmzw, 
tfrsesg i ©te»i©*ffi£ Wft u r © ym& s ftfc 

v^i? 2 ©i6&Ji?rifria^flss«x(r±iaL, mmm 2 
©l&«Ji s> f-yy-tz r i t- J; <0 , IffES© 
y- b«sw©wiLhasfc¥»tt£«©«ffi&*tti 
sxet, 

fufB*£S&5MfXgi, 

Bm^mmmi>mtn-r?>^mm^&^v =*y&m 
stsit 1 3 r t zwm t -r % ^mimw.<DM 

ttl!B¥^#:S«X(-y- hteigaR^bTM I S h?^ 

ag^ffM-rsxet, 

msm 1 ©te«©*B£ u r ©w 3 ^ 
f&i<z>imm*mjj&^y ! ?yy-fzz}:K£,Y), mm 

r ©xg«©*WBS©lf ©¥#.&tfHI;* ± 9it)W«/hS 

2 <Dm&ti:mm*mftws.±\zmmu mzn 2 
xmt, 



fc#*Hi y 3 y „ f - y ^-r 5 - 1 ic * 9 m 

S-TSXfSi:, 

lfrfa^*f*s«»gta§i5^t^Mt)-f ^ry^tsh^ii 
%b*^%^b*mmb^^mwmwnmk^mc 

>-t^5^«(-^F«^^>-5raA-r5Xet, tfrfB 

bS«f#©tufBte^y-^ • Fy^ybtezm® 
mb& E<M&micmm¥m#mizm*&=-ry s ?-yy-f 

SiitI 9 ffJfa^^frSKrottjfaM I S hy^-x^ 

ffrfa«coy- b m«ij»iiii±§i^Rttj Lfctfrta^^f* 
*«^*3(t5ffrtatesy-x • FKy!:45l«o* 

ifiiB¥*fr*«x(r#sf B vy ^ >-^±tabTt&ta*^ 

*-r a x@ t % 5 n b zwm b r 5 ^mimrnvm 

[HM19] xsLhdifiM^jftu zommm 

stiStaLfcffjfaste^ffi^bM 1 s h^v^©^ 
•r * Sr^-f 5 *NMMI * 31 f 9 * *s * fitftikt 

-M6»H^LTffj|aMI S h7V^^©y- h« 
ffiSrJfMf-SXgi:, 

-fs^itcj^ffifEMi s h^y^^w&asy-^ • 
&M%JFM1-5X|it, 

ife&Ji £ n^rtt^ -yfym^tia!) ffrtateSJi © 
sfriBMi s h?yi?x9oy—x • FWyJ:i5S« 
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*© b nmwawm±to xmm^mim i^itst 

[fMotg 2 o ] ffifS#^ff H >' !> 3 y£#*-f3Ig-C 

«* fc tt¥^e^ffi^«m-r5 * -enHBaHS* ~> y =» 

y ^y-t/Wfcg-f 5 xg fc tf* £ e, f^mfc r t £#m 
i1-5tt*if 1 6 75S»3j<3S 1 9taa©¥*f*:Sm©» 

2 i ] nutans, viiay vxmmm 

5 n 1 X v ) liufBffiwy- hS»iJ»ftiMX^(c*5(t 5 
¥*f*S« * fc i4¥3MM38ffi £R ffl $ *5 Xfl t ^ £ 

mim. 2 2 ] tfria^i,^ y ay^^tsu© 

y 3 yfl:^* tiEfl: $ * § is t , mtm^ftwm. t 

[f**3S2 3] fufB#*§ir>y 3 v^ist*t-5x@-e 
!4, tney- hiifiiRjgro±ffiejiT»is5$*T?«ris#)i$* 
y a y ^ y y £ jx 5 n t b -f 5 ft 

[0 0 0 1] 

mwom-rz&ffiftm] *mm\*. mi s 
y (owmtxt-ttimxmz.to 0 , kmc 

[0 0 0 2] 



[tl*©fii] 04 9, 0 5 0^fV^t«©MOS 1 

[0 0 0 3] El 4 9 fc^cf £ 5 fc, 1 ©Xi- 

ST I (Shallow Trench Isolation) |B«2 tV~ YH& 
»msRW- hfi« 4 Sr^Lfcm> ^Bt^*fi^-f 
ty*ftAL> STi«2tf-HS4H^ffly- 

1 6 Sr^i"5 ftj(5MO s 1 5 ^ oftffl 
K)fcJ&8#Sca> lot b-cfrfc>ti-C# fc„ 

[0 0 0 4] MOS hy>'v ? ^^©i<t4ffi'ft;©fc*iC 

m 1 e zMm-rzm, z<oim&omLX 5 t-rnu^ 

[0005] *fc^^/v5^g<^5(cbfc^v\ y 
r , s« t k v-r >-r^ © p NSte-offi&ia* k w 

TJ^SK-hB^I a ^^19, MOSh7^^©L| 

[0 0 0 6] rtb^rMiftjiJi-Sfc^, 0 5 OtSt J; 5 
(c, B14 9 \zit-<x±Wfflcy~- x • 

g|5 oiZTjk-fXofcff — hmm4 b LT^FffEigj 

4 xxDm^m^zn^ sty- ie«4 

[0 0 0 7] r©i5i-, y— ^ « KW^«5^« 

*E»*ftoSvaEAIS* 1 5 y— * • KKyB© 
^^©teZiStSizioS^^lftSw^v^A'S* 2 
lit^Jt, y-x • KWy«««5*2im 

[0 0 0 8] I5 0l^t7-^' KW^JF^M«5 

Kaawr, ii/«tfi 5©^^^Tteeiy-^ • k 
[0009] s bicttriBy-^ • k ^ ymommtm 

«rffi»f-5fc», 0 5 o^^rf-J; 5(-y-^ • K^v 

5 ©x^ni/ y 3 wb-a^JK 2 0 s« 
[0010] l^l^ (Dmmxn^m^ y = wt-a-tui 
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[0011] 

itss^i^ii^L, mos h?v^?©si^3ia 

[0 0 12] f;fc, «2l8;AS©y-^ • FWV 

[0 0 13] *36^{4±|S(DR3JH^Sr**1-'<<*$*i 
fct©-c, 5^3— h^4vv2b*<D#]fftU y— * • 

[0 0 14] 

[SIS£»#!:1-5fc&co^J£] *3§IK<Z)MI S byv^ 
ffiAt-iSy-^ • Ri^^iWtcoffMt-#x.Ty-^ 

[0 0 15] t^fv«^45y-x- kwv 
[0 0 16] M#mattmW<D¥mfo$iW:tt, 

munz?~ hmmzfrLxwrntsfotcMi s 

^©y-^i:45f*tM^fcilO«t, MIS 
h7y^?©KKyt 4 $ ftfc:8 2 co 

flit, 81, m2coflfcoWic^$tifc^*f*S«coJi 



4>fc< ttuwafisi, »2««(t©iyi±ai5ic38itaf-^ 

[0 0 17] Sfc*»Mo¥**S»B:, SS±fc*tS9l 

I^L«§iifeMl s Y?Wxf<»>?—Ynm 
bs mWMMWk<DMl s h^v^-X^coy— 

V* ^©KKvi4 $ *Lfc8 2 <Dflf b , 

8 2 (rm<D m »st $ nfc ^«f*Ji « ±a5gffi^ 

fe^SMI s h7y^^©ft^t^ 4>&< t 
^/vffi*tcoSMfB^t, ^*/V^«fcc7>g§&&#£ 

[0 0 18]»iL< (4*3&Wco^*^lI{*, 8 1 , 
82co«i^-^-tvvM*tcoS^§l5^1-fufaMI Shy 

y^**©fc36y-*««t&3SKwr 
[0 0 19] L< tt«}cffl*»t^lMiS, * 

-f ftav-efc 5 ^ t t "f 5 „ 

[0020] l< \±&mwv>¥Mfcmm±, & 

3Sy-^ffi«tfe3SKW >-*«fc£«5 J: 5 icy- h 
SScoy-^Wt KM ^«(-?fM$tifcy- hmSco 

>-y =t>-t^co±§p!-»Ji$tifc^a>'y 3 sfc&®k 

jy y f--f k (t i s i 2 ) , a^/v h >- y f--r k (c o 
si), ^y^fyyyf^f K (ws i 2 ) , ^eyy" 
ry-yPW K (MoSi 2 ) covvf^i otfes; 

[0021] *3sw©^^sett, s«±ic^$*v 

ftfS 1 *«McOif«#:*« t , :©S1 *S®co^*f* 

«e*»^T?iWBWE±K:»j«§nfc i *r©8 2 
»^*#;«*t , mts8 1 mnm0*mftm®Mzim 

tiMf&ztitcmmmb&fiu z<Dm»^tt<Dm±M 

coS$(±8l^«Mco^Sfr«*coJiffiJ;i9te<, mU 
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[0 0 2 2] &■& b< tlltufaififtMfi, H&fE»M8B# 

jm ^f:;t tu* 1 mmmo^m#m 

vy^ymrn, tm&mmt-ttMi s f?^^ 
[0023] stic0*i,< wf-^^/ummt y-*m 

3 y t * <r> ±.mz.nm § ftfc&jsf y =» >*fl:#*> t © 2 
mmm.fr e> & 3 r t t-tz> 0 
[0024] ttmv^mfcmmvM&jjmtt. 

jfM-r 5 xm t , ltwasif ^ #it«#,R # y- h e$ t g 

w^tJftSMSctssr^-rsxmt, Mta^frs 

©teitiHroSffi^WfbU icDJpfflft l rote 

%\ cDtegH£2g#£*5X@fc, icoxe«ro«roit@ 

tsriia*), at ©y- h e*{iij»fiijii±a^¥*f* 

S«©^ffi£r*tii£*5Xei, SfifB¥*f*£«J:(-$ 
^©^BW&fliU r»¥±aft$tifc#li!f 
««as*uj-t- 5 * -C*Bf*i/ y a y Sr^*-r 5 XS £ £ 

[0025] ?-it*mi<»^wmm.v>wk)3mz, ¥ 

ffi&j&fc U n ©y- h SffiicjfMteSH^^-r 5 x 

© t , *^ t «^»SM^« s.fcy- b mm t 
%z.kic£<o¥mimmamz>Mi s t^v^**© 
m*mwmRAi\m 1 ©tegdK£^L»&»*5&t?x 

©J&SGicfgl ©«iJS£a#£*5X@£, r©xm« 
otciof^syss i 9 JBEW^/hS v^Jg 2 ©te»SI 
£y«f£MKXici©iU ^2»te»JS^M*tt^s/f- 



y y-t z> r. t i 9 ?#©y- h*««©fiiJif x^^Mf 
ft»£©Stffi£»tij£*3xat, tfiie¥«f*s«Jii- 

fc#Sff B y y 3 y SrM^tt^ vfyy'-fZ^bicliVm 

ttmmmmm-r & * t#s h b b > v =» y * is**-*- s x 

[0 0 2 6] *fc3(c3IMro^^Se«JS!3S*jSfeHL, ¥ 

strffM-rsxet, M^ns^^at* 

• KWvt^5ffi*t^fe^^-ySraA-t-5X 

TMt , Hfrta»T-^Bf«*stKWiS6&if ?r«x.fcy- 

b «« t S B^^-te in trM^tt^ yf-ytt-t 

Sitl^j; ?i^#:*ffi^*3ij-5Mi s F7y-yy^© 

coy- b«ffifi!l©flIli±SBtSIW Lfc^f*S«(-^(t 
rt*«r«MiS-ea5xei:, SuE^^SSX^^S, 

v-y =r v^±tabTf#^a*^tfxefc, 

^^I4^s/f-^^1-5r tic J; <9 ^^ilH^Rtti 

[0027] izit*%m<o*mfcmw:<o9mi7m*, m 

5>MI S F7y-y7^oft»«t5» 

■CiriBMI s F5yv ! Xi5'©y-HS^t5Ii 

lei pMi s F7y^^©ffiiy-^ • Kt"f >ti 
5*««r^-t-5XSt, ^<DWkMy-y~ - Yv4yb 

Kzmmt ztitem&tzmMo-&£m 5 «t 5 ty 

^yfyy--r^^blzX<ommW,mM<DMi s byy 
t¥^St©M^»$*xfcil*5iSkSS:SIWS*, -cote 

&s ^^tj tt^ s' ^-y y-r 5 r t \c i. *) mo y- h mm 
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=3 y £ SSrtt^ y f - v ^-r 5 £ t C J: V jfetftl © XSit 

&»*-r sxet sr^r-rs c t &#«t-*-5„ 
[0028] u< (iffrta^s,^ y = ^Sr^*-ra 

[0029] l < «tuiH#ss^ y 3 

^yi^m%nm^MzmibTh&TMb, &jssfcr±& 
^yit^mnmm^m^, ^comm^fhtz. 

[0030] *fc»*L<tt«re#ig*^y a^SrBft* 
^titc^m^y]} ^y±(D^m^m^m^v ay 

wflMSSIXtaS LfcWiB^JSI|gSrSft*i-5 x© 

•>!)3^ ^*^r 5 im-c » , ffrts -y- h ite&ii© xffi 
«T»s^4-ctfiws#Sf H ^y a^sjyje^^^- 

[0 0 3 1] 

imwomteoteM] bat, mw&$mLx*%mom 

-So 

[0032] v- y ^ ymm. i rata^f* v y a >-sm 
(sio 2 ) i>645ST iM©*^7xSff««2£« 

a., m*T&mmmzmAos h vim 

[0033] %/ y 3 i icf±, s^itiw* 2ty 
- bSS4 t©w©Mos h7y-^^(oy-^ • hv 

-r 5 ^aswcjnx $ tifcit e j>mtf h 

ft, r©jf6©^l$}±it©j£ffit^5^y =*>-St£lcD 

^t-^^&^So h i tefevvctt, j&6©j£ai^*^# 

[0 0 3 4] ^COi5(C^»il|B«2 t-7 s -y««4 



l-ffi1-5«Hi±ST I ^JfM1-5^ftfelf©*ffi^b* 
t> . «©I&ffi ir ffi© 3 ^oiliiy y 3 yl« 1,1a 

[0035] -yya y*ffi^8ai ufc mm 3 ^wwn© 

«£ft3„ rotty- h1*ffi©«i£f4, f-^/W 

t ©&*&&# 1 4 5«ii±^ t aim Lfc i/y = y* 
ffi 9 Sr ^ T«iBI 7 -cms § n 5 „ 

[0 0 3 6] r»J;5C, iffeg«7-e««§tVfc*6© 

mos Fyy^^cy-^ • F^ylll 
«5Sr«^1-5W«B8^J;ij»6©Hoffi*-effl*ji 

[0037] jf me 8 ©w^t Ltii, 
m 4 ©ww t mm^m^mmm&xmm t itRM^mm 

5 0 r 5 Ltl 1 (c^-f^:|S0J©MOS F?^^ 
14, 114 9 i^-fy— * • FWytttiieiHS 
i^y— * • KWvtetfcS^i-Sfcfe, H4 9i^i- 
ffifcMoshy^^Wb^t, y— ^ • fwv 

[0038] 4*sy— ^ • KWyMSt5tifeii 
*t^/c*mS 8 ^JlHMO SF5 >- ? t ©WeffiS 
(c@»1-5»^5g(tS/c*, *«S8©Xffii»^il 
H«2©Xffi«Ti:*5 J: 5{-^$lx5o ^fc^mJi 

8 iy- hmm4 b<n / m$%;m.tf%±#), mmms(D± 

-So 

[0 0 3 9] <y-bS*4{C^[i^5«6©ffilJiifcjSffi 

t?r«5$6&Sl7©Wfl-ii, «x.(iv-y a^^USE, V 
!)3Vffti«5«f$^5 0 :©i54MOSh?V 
S?**©fl}jt£fflVvT\ y-^ • pw^iWlsic 
^(y-fc*6©j£ffitjSffi5r«5lfi&JS7©l?$Sr5 0 n 
mEl±t1-tli^ y-X • FWyttS«ii' l j3>' 
SttPfi]© P NS^»S^ffl*3A^mS 8t5/yayi 

y-^ • kw>«««5 tv-y ayfisi 
[0040] y-bsg4K*HRi-t-5*6©{ra* 

«fe»Jl7^#^L, mos F7y^^©ft*/vi 
7-trafc>tbTV^5/tfe, H4 9ic^-r*E1i^l at*3 

[0 0 4 1] - b^-r^/V^^^id^-r 

±xmmm7x$imT&^b&mt>m^L.\,\ 
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[0 0 4 2] 2fclCBl2fc:£<5tr, *mW<D%2<Dmi&<D 
5 fc&ttfcit 6 tfflfejitf««S 8 CDWftCD 

*LV\ 0 2 -CilS 1 ©J»SJ1 8 (D*J:S^Tffi»« 

7©£±gpt-grf3l§^*$*i-tV^ 0 
3„ 

[0043] i^jg i co* as 8 co ncm 2 cojg®§ 1 

tmmxhZo % 2 ©>g£®f 1 2 ©WfsKi, ^#/v£ 

[0 0 4 4] iCOi 5 b7^i?X#(Dffli&%Ri 

v^tt\ y— * • ^-^/HW.RtJ 5 f w >- • f-^^^m 

JtWmt^y V 3 ygB 9 t*5tf 5 p N&£7&£gB# 

l«fi«l a t^cogffig^b^t^drv'-t/^* 
Lfcv-y aV^Sl 2 fc^ftSfc*, Ell co J; 5 Id 
^1)3 ^Sffi 9 Ktotf 5 P Nffi^«5>^±ta b/c# 

v- y a i^-cfc 5 - t ^ e, £ c 5 p Ngs^ro Wtt^-f b 
[0 0 4 5] #tjHv^y-^ • KWyttlSrttS 

[0046] y— * • f y&fSMMi 5 
mfcv-y 1 2 a*, jimMos h7y^^ too 

±ffii4^^g|^*2»_hffiKTfc^5 i 5i-?fM^tL 
5 0 ayll 2 fc^-bS«4 ico^»£jffifj- 

Sfcfe, v-y 3 >-Jii 2 co _kffite^-b»idjf 4 co _kffi 

[0 0 4 7] iWC 0 3^-3^ *l8M<OB 3 COHSCO 

mit^5¥«f«gttto^-tl$Wl-f5 0 ®3»^JSco 

miiimiw^comico^T-fe^, y-* • kn 
5 taa:»t fc» e t»»5itp *«sco«»coa 

[0 0 4 8] fit 6 fct±*-f Jg 1 C03f«ji 1 0 asffl£>&£ 
*lSo ^rOBSx mico^aJil 0co*_haf4»»ll7co 



*ffi9i9Tt*5J:5^U H 1 1 0 

a i^SfflfcfcUevU: 5 @3ti^i 
co*aS 1 0 coft_hSB^ST^$6»M 7 ©*_hg|5 1 -&-f 
54§£-#^$:ft/rv^„ mico^SSi ooffltLT 

y^fyy y im p\ h v- y f--f p, * y ^ 

*M6<> a>oiiroitii ofcWi^SS^w^ti 

[0 0 4 9] ftfc^ 1 ©*SS 1 0 ©JiKlfg 2 (O^SJl 

1 1 tfSSfSSftSo ^©fe«*i£ffitfif2fs 1 (DW&cDm 

^FM»*aco#^f H ^y = ^l l^ftffl$ix5o 
[0 0 5 0] ro±5*MOS h^y^^OfflfjtSrffl 

v^«, $ 1 ©was 1 0 ®4Nt*#£jftAi'p a > 1 
1 <£ t) tiftv^co-e, ifjfefgi ©HlfecD^ictt^Ty- 

[0051] ^jb\ y— ^ • FKy^ii5fcli!) 

3A^^fc#SffB->y 3^1 1*\ JUiflMOS Fyyv'x 

ayn (D±mum^mmm 2 <D±watT t *s x 5 

- Mfe&JI 4 co JiffiKT t * 5 ± 5 tJFM $ fi5 0 
[0 0 5 2] ^tg|4tS'5t, ^ISI3J!(0^4CO^SO 

mmx nijbmm3<D$m<Dj&mo!&%-eh*)* y- 

^- FW^M*«5icigtffc«6£«*iM^1»t 

[0053] jt 6 ©j£§pi^(44-f is 1 ©^ms 1 0 $m 
feiis^So n 2 ©JimJi 1 1 \w, 1 1 0 co± 
fc«w**i, ®2©iimiii KDm±M\wmm 7©* 

B9 <fc9Tte:&5J:5fcU ^l, m2co^SJifc£S 
\i\ I2©itll 1 0*J:flstfT&ilfi*K 

co*«jicofi-^-i4tfifss 3 ommmm t ®mx*h 5 C 

[0054] &tS6 2 co^SJf 1 1 <D±\zm 3 co*«S 
1 2 ^««$tu5o ^©fficotiiitiffrtss 1 co^Kcojf^ 
mtm&tbZo I3©fiii2©tffti±^n: 
»M-r5->y 3y»i9 trioMSv-y ^ysn 

^t^^^-r/VfigfiLfc^M^SScOv-y nyf^ 
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[0 0 5 5] r<£)£ 5 4MOS Yy >*J?s9<DWfe%:R 

cs p NS^o*H^ft;ftlil»f 5 - 1 ^Tt s Q 
[0 0 5 6] £fciiu5£<Z)J;5^ JR2cd*S»B1 1 coS 

i^±5K£faT^Sfc*, »B£fafc*S®Ii o&xm 
£: JUKI'S n fcfc is PNSf^©Wtt*ft*lHia**t 

So 

[0 0 5 7] y-* • K^^E50ffigt©fi 

s Q y~* • kwt ynw&&<Dma$b%:&*:% 

r i: , h - h f - * *a s #6fM £ fa 6 r t mfris 

[0 0 5 8] • Kl/-T^^«^5M^3A 

±ffiteST^ v ««t« 2 ^±SKT t * S i 5 i-ffM $ fa 

SkTb ftS J; 5 ^ff^^faS £ i: tejtufES? 1 <Dm&<Dte 
[0 0 5 9] 2feKBl5lcS^t, ^^(DBB(D^M(D 
^ffi^l75^4(D^M^^^ffi-efeS^\ 01 

ffi^y-hm«4(Z)T^ffiJ: j 9^:^^S i5tU ^ 

[0060] vwm4 <DmwK$tm£ti±m&mm 

1 a cO±gpjtffi^« 13lt MO Shy 9 <D^^ 

rffiffl^faSo itria«*i 3^y-^ • fw^-s 

t LT«fg-rS J: 5, 13KttWitfAs, P, B^(D 

[0 0 6 1 ] ^^£5^^-hSffi4cDT^^ffft-rs 
Mosh7^?©ft*^«^ y— ^ • 
^^««5 ta*ii*fafc#S»8 toHSrSSKrS 

r^So *offi©^r^i<oiat©»«i:Bi«"cab 

[0 0 6 2] ffe&JR 7 § ftfc jf 6 © ffi fi#!g* 



[0 0 6 3] r©i54MOS h7^^©iiSrffl 
[0 0 6 4] KrlB|gl7ll^4CO*Ji<Z)^ffi(i*DV^Tlft 

[0 0 6 5] ft&y-* • KWvMff 5(;i*ii 

mmnatr~-hWM4k<!>mtt*mtfzit*>* mm 
mw3<D±m\*t?- hm»m4(D±.muTbt£&3:oic 
m& r b fcifjtam i Tbmm 4 ©sufe©^ b mat 

[0 0 6 6] fttieti^t, *ISW(D»6©**© 

5o i6«4 a tutit liitu'/iiaytftit, ^yy 

[0067] r«J;5 2fmS 8 it?- h^gfe 

«4 t^MI&L^v^v^#m^fe5 0 ^coffi»«5t» 

^i (DmMoi&mbmm-e&zfrb, mmmiTi^ms 

■So 

[0 0 6 8] ^icH 7 icS<5f *|§^<DB 7 »HK»S? 

H»®5©**cD^(D^^!|-efc(3, y-x • KW 
^»/WW5fci(|6*R»ja«t*a6*i:UTV^ 0 Iff 

fa«6tfflfe5A4^5^mJB(4, «=piMs«jaifto#ie* 

[0 0 6 9] §#tH|5 OtoV^TIftKLfctpt^ S 
Vttftll 1 5 iilV^te«Jl 2 1 ^f,45 2lfflW|I© 

y-^ • FW>M«5 b. ^SSv-y ny^b* 

5 h mm 4 -h!-^« y y = wb^js 2 0 &M&-r 
5«*costttgMos h9^-y^y«#5t(4, ^s-yy 
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\\&mWk2 ocoi¥£, y-^ • KW^ffli^c-fty 
ffiA»iSc!lo^Pt7i#|:J;!), y-* • KWV 
IttllS, 2 1 irv-p =vfflKl t«DMlc^y-^ 

[0070] wia^JS^y 3vft-g^ig2 osr 

«x:fc«*wMo shy v^^opaffi^-e&s y— * 

• k u^f >*»ji t ssiw©^ y - y -* • k 
i^y stents fc#"c**v^fc», 

y-* • Kw^^PNg^-eii-rsrttci^^-f 
3„ 

[0071] t < KSHRy-* • k w i 5 ii>- 
JFMffi« t © IB#*T P NKE^t?»(t * *i S *3tt? i±S 

[0 0 7 2] -^H7(^1-*f^®^f£K«^ ^ 

!)=vssi, *^«ib«2, ?~-\>tmm3. 

y-y. • f ^ is, ff- hmmm»m i s , ^ 
ftii^#l««2 tcor^i£tfbftfc?#6, &§gy- 

* . K K y«* l 5 t g^t 5 v y a y*I 9 ?r^^ 

xffienfomb&mtzmoiimmi 9, tway-y^ 
9 -eat 6 5r«*»tf m^mmm&tD^m^y 
ya^g, rtoftcoffrseyy ay«i9-e»y-^ • 

0, 4H&8tfV a^t)45^ h«ffi4©_hi^fig$ 
[0 0 7 3] &5©ISife©^jifc©*3iJi©ffig£B:, 

tr B y y 3 yg 8 ©±Ky&££ft5 -t, niMMt 
«i 8#ie±o4iyy =»fc&tom 2 o ty- b« 
ii4©±©&js^y =*>ik&vom2 ob*%mtz>®M 

[0074] y a vjk-£-%>m 2 0 IM>f Lt^- 

9 3y<b©#K^cfc^ji^y a^jt&mm 

T*oT, ft»*R£co«Bl&£flK;^g bfc © 
-e t> i v \ * y - h «Hco^&if 1 8 coffWi^Uf 

[0075] HiaMos h 7 y^* *£©«-?» 
6 i^fflfejAstifc^ay y wb^-t) 2 0 ^gst-sis- 

ft 5 coSriS ft 5 fc ft N M'> y = isit&tfo 2 0 ©iiffifi 
ifc^Hi£«2©J:ffi£ATfcft3 J; 0\m$LiStlZ><, 



[0076] -©£ 54mos hyy-y^y^Sit^iB 
v\ft,tf, sis 0 t^Lfc^w^myy = wt;-a*flf 2 

0Sr#-r5t©iClt-<.Tjt6©rtffi^itegySl 9T*1*3 
ft, *»oit6«s+^«l<^$Jx5©-C, 

f&$ftfc&i&yy 3^12 o^y-^. . Kwr>n£ 
^**5^^tft(t. mjEy-ymsEcoMHtr^srt 

ibicMOS h^y^**©ttfB£|ta±1-5£i:#-et 
[0077] Bi 7 -eii#ic#^i,y y 3 v_hic^ 

nyy ai/it&vsmz&f&i-zm&zn&Lx, m&r. 

iM*i;&£*6©fM©»«fcn*tc*iKL-c, Mies? 
1 6 tDmrnmrnxmrn Lfc© t nn$ft«« ts 

sa*i9 s «i«i $ftfcMo shy y i?* y ^#fetv5 rta 

[0 0 7 8] ft&y— ^ • KWyM««5C16ii 
*tifc*«Ji^ N jibimos hy>i?x? bofflXftZ. 

mma 2 co_kffi£iT t * 5 ± 5 i-jfM $ ft 5 ^ t lituta 
m 1 e omMoj&m t mmr-hZc, 
[0079] ^.tcifw, 7 <Dmm<Djfmx^- vwmm 

mm3(Dm±ux 9±c#eLtfc, tffE^ssiry'- 

^ffii:^-efc5^5>^ *&ia^i^B5©mte©^« 

[0 0 8 0] 8 lCg<5# , *HW©^8©Hte© 

i,SKJi^±iaLfcl6&si(cy-^ • KWyfif© 
tifcRtt, ^ -Y-*/v«*s^*iria*iies»R*» b«fia»© 
M ^ 3i t° y ^ y -v /vjsSc S L fc ¥^*iB ± ( 1 1 & ft 5 « 

[oo8i] *iS9i©^#:ss(4, ifttyy^yx 
tt-y- y r 4 r , ^ tr ^/M?©ife^#:d^ ^ 5 ^ijSS 

1 co ftt;:±£«£ft;fc«iaf 2 t, ^g!6 aCDjifiiCffM 
$ft/c*Sf B S«(rii-r5-cD|6|iM2cDfflP^fc, r 
©H a«K:*w vitimmSAWR i ©^ffi*^«rEW 

ft5„ 

[0 0 8 2] is T-i4ffjfsy yaylib 
1 co3gffift^JfM^ft5±J-a-^$^TV^^, £f L 
t ^ffi _hT- fe 5 &m tt * < P n §15 co T§l5co fills S,S« l 
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[0 0 8 3] r©->!J =ygl bte s Z<D±.m\Z-?—h 
ffi«M3 £^LT^- M«S«]f 1 8 Srffix.fc^- h 

II b©J:BlCMOS ^^^©f-^/MPi*/^ 
[0084] i/!)3y|ib cDj)fWirj£^5SS^ 2 © 

[0 0 8 5] ^r-ejffe ti/yayli biwiwtcag 

L/^fi« 2 il, Vjayllb ©±gBK^$;ftfc«f 
3„ 

[0086] ^©J;$(C N ->ll3y*B9Witt 
feffav-y ^>8?:S6gI 2»Jiffi(Z)ft$*r*ffifeiAti>- 

>-y ^y^ffig^Sov^^fBi/y =3 >- 8 1 

[oo8 7] ^msfDmmmm^mimma, v- 
ymm.mm.Wk 1 s sritx.fc^ t s^^taia 5 

mm \,fc<D t mm^mmtmm^-r^mmm^m e k 

S£>iitrr ttci?)> y-^ • KWyiwI^i 

[0 0 8 8] !fe*jy— * « Kl^y^J&ffiJsfc 5 
Sftfc^Jfas, JlfflMOS hyyi?*? b<Dmx*fts. 

Rtffitfc i 3 itfJfBte®! 2 © Jiffi^T t J: 5 

nsii itiuiBH 1 75^s 7 (Dmmmmtmmxh 

[0 0 8 9] *fc*^8 HIM 

mmi stamErr 5fc», twain©**©^^ 
fb-a*Jgt*£«y-^ • KWyS*i3©vyayi 

[0 0 9 0] *fc*»8©»t©^*-Ctty- HIM 

iiismtsfc*, «es8»±ffi^^-Mfe» 
(Dmmmmxmm L.rcz<Dme>^\z£x*m8<Dm 



[0 0 9 1] I i ©tt©ii®^tf*Sf © 

3Mtiil£« 1 £Jf V^tf^ ^©^jgffiStgttffllB^ 1 75 
^f? 7 ©^©J^fli^lt 5 ± 5 t-> y a ^SKfcKS 
§ft3t>©-t?f*&V\, 

[0 0 9 2] Mx.tft77'fr, ^fc^/V^f©^^ 

fflv^tfA#«^ y 3 i b srnM-r 5 r t # Bjn-e 

[0 0 9 3] *fcH8i;i^-t^ajt^fir±, ?#6©(*]ffi 
5 ife&BI^ g| 1 Jij^m 6 ©*&g$| 7 St*® 7 ©if&ii 

SI 1 9 b Aft IP , l © ±Q|fiMi 2 t -ft© 

¥^#&*©#ji;W*E{b $ ft 5 fe 5 o 
[0094] ±Tz.mi-ftMWS$.2 (cov^r^rt, Hi 

75mei 7 fc*sv>-c«, ¥¥#:s«±t«x.(is t i mm 
#5g-t?i4*jgft»tE i (DnmmznfcmmM 205 

[0 0 9 5] 2fctH 9 ~g| 2 0 (CS-^t^lSPJwB 9 » 
*16ra^ffi^# 5 ¥*#:Sg»S3t^^o^TmiK1- 
5„ 9 ©**o^ffiH*tilSSf 1 ©HMw^ffi©^* 

[0 0 9 6] HI 9 (c^J; 9 fc, a^©*jfeSrfflvr-> 
y 3V^b^)2Srffl»ji^tt-)|S|-t-rSST iw&ntt 
4Mtffi« 2^>^ 1 (dffM L, v- y ^ ^»ft«» 

2 <dxl y?- v y*jgs^ .yi) a un^<45 

^y^^i-?>ZbiCX l 0, STIOiWv'Pay 
2 ©ir±SP«r^ y a 1 cDft±$p<t 19 f> 5 0 

[0097] ?SJctc|g 1 0 5 fc, ^Bl-B 1 cd^ 

^CMP (Chemical Mechanical Polish) jfe, U-^X h 

^ s/ y ? ^km^xw-mt u ei 1 Kirs-fi, 

©ft ±gB £ ¥**S« 1 ©S-hSP fc ©S»tt^ h y /<- 
[0 0 9 8] IlO^ h?'<—m2 a [4, ->5^ylS 
hy/^—i LT©#145r#i-5!6:^ s *>9, tfiRiiv-y 
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[ 0 0 9 9 ] 1 2 ir^rtM; 5 fc, ^y^ffi&l 

®*BI«I3«U ^©Xlc^-h«f#W4 
t0 2 CO* h y>*HR 4 b £±§«T5„ 

[o i o o] ifeSM 3 1 LTfi, ^ y = >-sKtR ->y 

rt^-et5„ 02©* h y/^-if 4 b t L-xn, 0i 
CO* b ys<-Wk2 a fclHI— ©4W*fctf"*-**lfcfllv<»a 
01©* hy^HK2 a £02CO.X bs^HK4b 

its, WUi-PffcM>lli)iv\ 
[oioi] ^ci^;?* b&^y? y y^77^ 

fy^^^iarf2©^ h y/^-S 4 b t V- bM 

mm 4*^y?-yyi-z>zbiz£v, y- b mm 4 * 

[0102] £©i£igi 3\cB-f£5\£, ?— bWM 

i«2i7 ! -HS4©J:WMhil, 02©* 
at4 b t %IS;(tfc*5g^^§tt5o 

[0103] m^s.^-f^y^yfyy (HTR I 

E ; Reactive Ion Etching b Pf-S) ^SrMV>T, 111 1 3 

mi Aic^-rx.Dim&^m-r^o ?t6»jsa»sT 
i © v-y a ^nfk«b 2 ©stsiu "9 t>±{ra^(tBi-5 i 

[0104] 2fc^E l 5 5 ic0 l <DHmm 7 £ 

mmm mmm 7 ^mt-t^o 3i§m§r i eisci 

6 ©jS^W^ffJWBJj? 1 ©Ife&lg 7^fc40 0nml 

[0 10 5] #C»C01 7 fc*-f\fc 5 fc, 02©|&&]jf 7 
a£rJ?£5 0nmi©»U R I E?£^£rffl^T^ffi£J| 

J?£tt, ?t6^^iifciA4tt^l^<t5®l®^&JI 

7 ^fi^«#Lfc«llT?©?# 6 ©^7^o?f 6 ©S§§ 

i 5 lc, ft 6 -e&SftfcSlg^S 1 a ©±SB*jBt^/& 
&©X@-?iOTB?#6 KMtblititiZ, 
y-* • k fc y a >SI 9 £ 

n& , « e ©iaffi t sfiff* i a t ffmmm 1 , 

0 2 ©ffi&Ji 7,7a t?«i3jxfc^i: *5 0 

[0106] mos by'y'JTs^xo^f^tvb^ Wete 

itiiiMos b7y*Jx*<D®m£mzx&'feztiz> 0 
[0107] m^MMs zmML., ms<DCMPm, 
b^vf-^y ?w&%j%\^xz.n%?mMci,x'm 
1 9\z.7Ftw&&te&r%o ?it^tR i vimitm^ 



[0108] r©^Mfa^mjf swgx^fi, y- r 
i©mos by yitxT-cDmnsbffim.jfa&pjit-r&o 

l^rt^-CtSo «X©X@(;:J;<9 01©0K©I*1I 
[0 10 9] R(C«|©Bl O©0fi©^l!tC#5¥ 

¥f*sis©s^^o^TtM-f5o 

[0 1 1 0] 01 O©||JS©JB*8H:09©ilJfi©JB«© 
JtSffl-CfclK 06©il;!fi©mi©^f*§£e(cH-f 

5t*-fe^-rt©-efc5„ 09©njfe©^ji©i2i 3\c 

m$tlX\^Z>Z. ! )\Z.'%2<DX b?rs<— m4 b b^U® 

* 5 b 4 ©fls^ffi *m&i t-f 5 r t ic i tj , 

0 2 i i^-r i 5 fciy- M;S4 cii[jii^®i^*v^& 
Jg4 a*^*i-5ri:!»IMEJ||9 03taiO»«li:**o 

mcxhz> 0 

[0111] ~<dx 5 bnm4<D<sm\z.tm.Wk4 

a SrKttS r b K X <0 , 020 fc*-f 8 b 

[0112] mmm6^mm<Dmmx<D-<tzXo^ ttr 
ta*«ji b b mm t tmw, t 5 
ffi©$i^8c©#iaBu 0 1 5 (ommmmim 

s/^-SI 2 a %^tf*^«t«« 2 ©JtBaTt'fc 5 i 
b(D^bf£& 0 

[0 113] Stl2 2-2 4fcS<5t, *»«®S1 

Hf*. ®i l^mmmmn, %^,%i o^mm^ 
m&ni&RX'h *) , 02, 06»^fficDf^^ia^-^ 

[0114] si 2 2 ^^-t-i«^*E«baia©#ig*^ y a 

^e>*5*SJi8Sr±Sg|-t-5*T?©XSH:, ^-bS 
«4 <DMmmmm 4 a Sr«x.fcil 2 l ©flBfijcSJLt, 
g|l 4^*3it5«6©JfM^£ 3 g| 1 9©IgJtSrJpi 
fc0 9 ©HH©^jii:ll CMit^S^ffiv^o 
[0115] 0ck:H 2 3 (c^-r i 5 C, #^ff B ^y 
^f.*5ll©*iS8©**ttx ? fy^^ 01 co 
8 ©ftXSP^s^^JR 7 a co*X£B J; 9 t>TWi-ft 
5*T-=fr5<, ?ltit^EI2 4^-TJ: ^-r^/vi 
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[0 116] L<Dt%^-YWS4itmmm4 al-£<9 

mt>fix\^tz.isb, 02 4(c^-rj; o\z^2(Dmnmi 
2 M6si«3 ©±^titLT%ffjta*2 (DMmm 

[0 117] h*tl4»ffiif«idif 4 a SriT L 

Si 2^-HftS«3©±«KTIi:**J:5ll2o3|| 
tlof^SJIiUi imtift fefcv \ 

[0 1 18] ft£02 5~2 7 CS<5§*^©^1 2 

[o 1 1 9] mi 2<D^m<omm\mQ(ow&(omm<D 

^Jttc&^-ctejg 1 as 8 tt#*§ir>p a >-t?&o 
[0120] 2 5 i^-f <£ 5 

1^ m 1 1 0 <Dm±.mmBm 7 a »s_kgi$ ± 
SrtT5. §it^tm2»^sai 1 ^±tau a^c 

TBI 2 6 ^^-t«3tSr^i-5. 
[0121] mz. R I E&l££ffi^T^ffi£^J'l4^ 
El 2 7|OTti5tl6M 

1 <Dmmm 1 0 i^ji lts? 2 ©>g®i 1 
1 ^ffi*3Atf„ %2 <DmnM 1 1 LTfis^tt 

Jf 1 1 ©Sii^ii, ^ © Jg 2 nty-hSffi 
4 Xiiftil©MO s h^v^^wy-^ • FKVfl 

K r^^©ffj«©X@(^9©«*©^ffit^CT& 

So 

[0122] 2commcowmix w.i<vmm 

m 1 0 a*^* >-> y im k, b v- y k 9 *s 
yxrw y fvf k, * y ^ v v- y im Kf©^i-> 

[0 12 3] ftt*PIOll 3(DHJt©^jg(C#5^ 
miiimi 2©H«©^«©J4;ffiT?S)!9, 13, SI 6 CD 

[0124] ii3 <Dmm<D^mic$oY^x^ vm 



mm 3 , h *wm 4 , * h y ;<-m a b 
foti^ #fef B ->y bi«4£/^- 

1 C*-Tte^JR4 a &J8f&'r&&tfiK!ffim 1 2 ©HJfc© 

[0125] r © i 5 &ig-?$Sit-r 3 r t ir £ 9 , fr 

BJB 1 2 <D**©^i-lt^T#SSr> 53^^45 

f2«illl l^^-hffi«4(»*J:^J;9JiiC# 
41X1), JR2»W|1 1 t^-Mtffi4B:SiKL35: 

[0126] ilfefcia 28-030 K&-3%*%W<D%, 1 

[0127] 014 <omm(ommtt, % 1 1 1 3 

2 ©flfito^jc-ettjfi 1 1 ©nifeo^«8 1 m mitt* 

1 o i Ltt^SSW^V^?^, 7VV5 = 

•y--f k, * y ^ry^ y f--f FfoM^ y a i/ft&m 

[ 0 1 2 8 ] 0 1 1 0 yf-^^L 

mmms.n^m^y^) a>-i i^±s^l, itocMP 

^»#R I Effi^ffl^T^ffiSrJI^tt^s/^^U El 
2 9 t^-f i 5 02 ©J»«J1 1 1 ©sxa^i&iijg 
7 a coftJigBi 9 tT«i-^S*Tlf 5„ 
[0 12 9] ?ltit^E!3 Otd^c-TJ; 5 ^i-^/Vt 

[0 130] hm«4(4«&lf 4 afci? 

S^TV^fc*, 03 o(^1-J;5l-03©^«Si 

2 h 3 ©±gp mum 3 cd^«s 

[0131] {fcfcig 3i~E34 tcs^tm 1 5 (nmn 

mm<DBM<Dfcmxh n,m$ (Dmmmm^^mim 
mcm-r?>ni£ijm$:^-thoxhz >0 
[0132] 09©n«©mifc*5ct5-y- vmm 
3 , b mm 4 xxr-r- v mm 4 ±<d* h ^<-m 4 

b^-^Lftai 3<DMlg<D±.^ 03 11-^ 

■fi 5 ty- b«^ffMffl«i6&ss 1 4 &m a 5 0 n m 
?r^^ ; v^, 032 \c^r^- vmmtmm 1 4 srj&s-rs 
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[0133] y- vmmmmi 4 1 lth, ->p = >■ 

So 

[0 13 4] Ky^a^fy^xftt^x^ fiyf 
y^ffl^T^- HBMS8SkJIgl 4 &|Sfc*U ^®^B1 

- 1 4 ©TSffl'> y 3 vS«|gS 1 3 (r?F 

«fe-r^>-^aAi-5„ 9 1@2 o»x© 

&g-c\ g| 5 (c^i-^ 5 »»S©^ffi®^#:Se^^ 
J&$*lS„ 

[0135] ffjfHV y 3 1 3 ^©-f ;f yftA 

!4, 0 1 9 t m 2 0 ©XSSrigfcmS 6 ftfc 

#^f B ->y =3^t#ttufB->y 3tc*fb 

tffott iV\ ftfc* h y/^-lf 4 b fi, y- MMH 

JftHRi 4tmatt^*$tiT%J:v\ r©u^®9^ 

[0 13 6] #CJil03 5 75^1114 1 *3§W© 

m i e o3ttfco»*fcov^isiWi-5. 0 3 5 i^-r i 

5^->y ayJSlUMitfST I M<Z)li&jA^*T-^ 
8§««2£ffMLv*y 3ySfil®±|:fS 6 nmOf 

[0137] #ies->y 3^b4sy- mk$ww4 

2 0 0 nm±MiU ^fflit^y ayfftll 6 
£:CVD (Chemical Vapor Deposition) *fe-ei£ft^ Hi 

Ml 6Sr-7^^tLTy-b^&lf3ty-b««4^ 
/^y-^JfM*f So 

[0138] m^m 3 6 t^-r i 5 tc^Et-^ y =* vis 
imi 7SrcvD&T?*tatu frtHy-i«i£-^y 

tLT^SMIltAs^eOkeV, 3X10 14 c 
nT 2 <D*#FTM * V£A L> ^M«£ft«« 1 5 £ JFM 

i-5o £e>Kv-y 1 8^±tau, riem 

si ^t^ttx s' <f yy-rs - 1 tc i 19 y- h mmmu 

III 8£Jt^-rS„ 

[0139] 3 7 fcisi- i 5 y- h^t>*y- 
* • FKyio^yayfwi 7&^s^vy-cBfc 

L^-f >^«*» v- y 3 vss i £ n*i4^ y*f-y y u 

4©T^©5^*McKMt-sfe«y-* • fkvi 

*1 5 t*5 0 

[0140] Mtm 3 8 (c^-r <£ 5 fiJx.{i^MltiS 
BS^»iJ:9fil6©rt^(DVy nySi^s 0 nmlf 
ffcU Mx.gf*ttxyfy^tRI ECliSJIyjtt^ 



My-x - K K y« 1 5 o ■> !) n y« B 9 &i 5 
y a^iWbJBtl 9©-!fl5^^5fe-r5„ 
[0141] 3 9 fcfrf £ 5 fc, y— * • K W 

vj&SffiSE 5 ©fit 6 Sr«*iMf#*t B lv' y = vjg 8 Sr* 

>-y*SrMv^, «6co*tmjta#ss J v'y 8 # 

Lfc y-^ • F V4 vj&fflm 5 tr#5 r b 

rasse ©y- h®«ijo«ii_h^mffibfcK:5Sy-^ 
• k ^ v«« 1 5©yy3 >*s 9 x-m^cmm £ n 

-So 

[0142] y 3 y^- hSS 4 CD_kg^> 

y avflWUii 6%ois,^>-y(cj:t)^*Lfc^ #S 

!Jayl8tAs?r50keV, 5 X 1 0 15 c m" 2 (f>i 

^tyttAU y-hs*4ty-^- fi^« 
i 5 ©tfjfa#isn^ y =i ^igsri«^#fi«i*a t -r 

[o 14 3] £l±cDi 5i-JfM^tifcMOS 19 

fg5©*Jfe©^«©^a|t#:iHlt|Bl#t?S)5, ^ 

)l<Z)ffi*5A^.(r^9^^1 4 »^j£co^-e®-<fc* 
ffiSrfflv^«, St 1 ^S«4 0«l©3Wi"«?«>'<fc^"C 

[0144] r oi 5 fcjfM£tiycMos t-5y-^^ 
lii^^-y? y ^ya55rfflv^ry^^H2 

0 a SritftL-fclg, RTA (Rapid Thermal Annealing) 

yayioii^wyw K^e>*s^jsvy 
mi zmwrn-f^w^? >if?r«tiistft7K^ 

l:±5?xy b^s/^^y-eSS^I-SittJ;?), 04 

1 c*t4iy y a w^«2 o zmx-tcmmMo 

[0 14 5] it$3#ttaJBmoWaitt^Wtt&9i 

7 <D^m#mu(Dmmmiam 4 1 \c*rt*s y 3 vim: 

Ki 7^£tix^t£^t>K rroyijaySftli 7© 
SWi±gl3 6©^«%te®:Jii 5-.co^^-^ffiA«©j#p 

[0146] *fca*©^«fefc i 9 , AN ^« *JFM 
LTA 1 - S i -Cwfr&m<D&mW.$tm<Z>Xs*y? b 
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n^comm^ww-rmi, »LtpiMosb7v 

[0 14 7] 2 7bmm4 8\zm-5^, &mW(D 

xmm-r&o 04 2\cm-ri.o\a/v =>>m$ii<D±.\c 

^ffMi"5o ^3 ^SS i ^<vm a \*&-r LtlSi 

[0 14 8] 1/^7 h^?->-2 b &§UfiUfc&, 04 
KSffi^E^ mos b 7 >-v ; x^(D5 L -Y^;v^ffM"t"5 
it), *(rlBIBnlfl5 6a!Ss*((iai(6illklg2©Jiffi©i*iS*-e 

[0 14 9] ^tetddVl) =J^(Z)^fc°^^riy-t/HicO 
J¥££*6&flf 2coj?£ii9t>yvfcLT, Iffia*6igaig2«r 

* FyA-t urcMPjfefcj;*)iiiaeigas±tiii£^o 

[0150] ^ co^mrsE v- yayiib <D±.nmm?., 
mmm^^^x, mi 2Rx$mi 3%m^xmMhtz. 

[0151] i©i;§ffJWS->!J ayfi b »Xffi;$\ ^. 
SHv-y h««4coT^<Z)^^MK*i: 9:*: 

f <*5i5. ^-h«S4^/^-^^§tt5„ £ 
bi£#*Sir>->J hm«4©T^!S^-€:OWfi!lt- 

te^s^^fcv-y 3 yjg i b <©*ffit, tfrfB#i$i,^y a 
yy- h 4 £-7* * t Lx^mvoJ *is&&< aA-rs 

5o 

[0152] &f;:0 4 5 t^-fi 5 -cote^y-^ 

• K f-f 1 3 t i ttirpg-tSWIEte^K 2 co- 
35£r« 5 J; 5 JA Vila v^ 1 - 1- SfiE 4 coffins 
«1 8*Mt5 t 

[0153] mm 4 e ksh- i 5 mm* 

ffi&flf 1 8£itx./i^- b««4 fcif&«2cO»^Pi 

mmt-fzuftzm? v 2 c t lt, 

coy-*- KWV»J««Wci»6Sr«tt<5 0 »6©8§ 
^iiffjfBl6&Jf2WJf:^J;9t>/b$<^5j;5(-L. * 

6cojSffitv-y ^^si b(c*ffB]-r5fiijii(^&jS2co 



[0 1 5 4] #t£04 7\Z7Ft£ 0iC, CDE (Chemic 
al Dry Etching) m&m^X*f— hIMGMSfltKl 8Sr^ 
jj&S, y^stf-fZ z. t \Z I V) , ->!)3yfib COffilJH 
5 i&ftJIg 2 cogX^£r*tB-f 5„ 

[0 15 5] r©i5t^$tlfcit6©Ji^f>RI 

E^fflv^m^tt^y^^-racirtctf), @48 

i^-fi 5 1 b co±gBM*5^T, iS55y-x 

• FWy«l 3coffiffi£Rtb-f 5;: fcWfS. - 
coX@-e*^gl««t*5»liM2 fii^i?* h2ct 

[0 15 6] 04 8 tWIB^9roHlfi©^«^»t50 
9©SiJfi©JB«8©l8i 8«&©©jfc*2fcf«:<D£*#i! 

t5Mos hy^^SrMtsr t^-etsw-e, 
*r-T?RH bfci|#ttJicofij,S?r-r-;riix.rv^5 r t » 

[0 15 7] *fc*lllfe©^^C^3V^T, 0 4 8 (C^-f 
i-v 5 ^ b 2 c ©T§Ui-*^«tM«t^5«&lf^ 

01 5 75^01 s&m^xmmi-fci. oimwvDmmm 

<Dmm t ¥±lf tXU i R I Effli 5 ? fy^ 
Kco^ii-ei4*^g|«« 2 ro^fiEwfcfeSiJjiW jLHT s 

-So 

[0 158] L^ot*fl 7 ©Hlfi©^li©$t3g* 
v-y ayfl bcOJfM©/t*^b°^drv'-Y^4S 

[0 15 9] ^*(D^t|(C^oV^r, ^b^dr^^/V^ 
7 r T d b b K © v- y =i y ^- b° ^ ^ V ^ /V^ftg dS# 

^tiSfc^-efeniflRl^fflvSi t^t?# 5o -cot 

tia^*mCOteT#, t^JlSSO I (Silicon on Insulato 
[0 16 0] t.1tV%?X Vm2 c^*«CO0 4 8 t*i 

e <r>mfo<n>m&<Dm 3 8 1 ^ib«-r^»\ h 

Sr#LT^5o totMOSh7^^©ttiSr^ 
(cft-hS-frSfc&t::, §ltigct03 9^f>@4 1 

r t arenre* art ®t>fr% 0 
[oi6i] xta^ i J5^m 1 7 co^sco^^itjov^ 

T, S T I McO^T-^-gtM^^ffiV'-SS'^-tCOV^TlftE^ 
Lfc^ N fiJx.(iLOCOS (Local Oxidation of Silic 
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MI S F7^^-e$)otf)it\ -^CDftW:^^ 
[0 16 2] 

zogmjjmzxhu. mi s vjyvxjKDv-xR 
x$yv^^mm<DBf&mtkb\^x, y-*#.i*KWv 

i s h?^^^fi03ia(c^fic»^#i:*5y— ^, • K 
t SfW-h-tRtfy-;* • Fwy« 

[h i ] immnm i »^KcDff^ic#5^sffse<D 

[B2] *^BJ»B2cD^li<Z)f^iC#5^#:ge(D 
[13] ^M©B3©Hlfi©^li^5^^«0 
[0 4] #3&W©fM©ll;Ife©^J£fc«3¥£#KS© 

[bis] *mwc>m5<Dnm<D]&M\mz¥mfcmwiO 

[0 6] **«0||6 03tai©3«iJi:iS5^frS*o 
[0 7] *3SM©^7©*lfeo^tii^5^frS*o 

[0 8] *mm<D%i8<D%M<DMmz&z¥nwmn.<n 
#3t^*-r»fffi0o 

[0 9] *5§K<D^9<DHJfiCD^CD^^lS»SS3t 

[010] *mm<DM9<Dmn<D]&m<D*mftmWi<DM 

[011] *3PJ©S!9©llfi©ff^©¥«f*Sg©® 
[012] *IP^©l?9©|lK©^f§©^*f*fig©^ 

[013] *IP^©l?9©llK©^f§©^*f*fig©$i 



[014] **W0»9 0||Jfe©^IK©^W^Sjl©» 
[015] *IPJ©ig9©^ii©^fi©^f*8ge©» 

[016] 9 (Dmmmmo^mitmm^m 

[017] #3SW©IS9©*ife©^ffi©¥*#£1t©5ll 
[018] #|giPl©fg 9 ©^K©^SI©¥*ffSg©M 
[019] #3S91©B 9 ©*ife©ff^©¥*#:£g©M 

3ED6racSr^i-x©»fffiig 0 

[020] **hj©^ 9 ©HJ£©^«g©^3f^iHl©J! 

5t^jfetr^-rxe»fffi0 o 

[021] **hj©^ i o ommoj&no^mfcm&o 
[022] *3§u§©igi i ottwtmovmmma 

[02 3] #3&BH©£ 1 1 ©3iJi£©J#J£©iNM4£§6«© 

[0 2 4] #38ifi©$&i 1 ®£tt«^tt®¥*ttl!ft6> 
Sl3&*i£«r^-fxeBrB5H. 

[025] #3sw©isi 2 <DmMmm<D¥mimm<D 

[02 6] #3&W©|& 1 2 ©IIJE©^© w$sb© 

»3t*ffi^*i-xe»fffi0 o 

[02 7] #3&W©£ 1 2 ©IIK©^!*© W£SB© 
»3fi^ffiSr^-rxe»rffi0o 

[028] *3PJ©|? l 4 ©^©^©^frilB© 
Stit^SSSr^rxSWrffiH. 

[02 9] #3&W©aS 1 4 ©^K©Jfffi©¥«f*SB© 
ISJt^i£^*rxSifffi0„ 

[030] 1 4 ©H«L©^fi©¥«flsSB© 

IS3g^Sr*-rxe»fffi0o 

[031] **w©fi 1 5 (Dmmmm<D^m^mm<D 
[032] *f§w©ii 1 5 <Dmmmm<D^mi$-mm<r> 

[0 3 3] *S50J©i?l 5 ©^K©^fi©W£Sfi© 

[034] *mw<Dm 1 5 ©**©^©^jsf*gg© 
K3t*s^*^xe»fffi0o 

[0 3 5] *3PJ©S?1 6 ©^«©JF^©^*f*Slg© 

»3fi^acSr*rxe»rffiiao 

[03 6] *i§BJ©f§ 1 6 ©^*©JF^©¥«f*SB© 

[037] *mm«>%i 6<D2ffi<D&m<D¥B#mm<z> 
[038] *mm<Dm 1 6 ©^K©jfffi©w*SE© 
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[@39] *wmmi Q<D$m<r>jm<r> !i ?m#mm.v> 
[i4o] ^mmmi 6<Dmm<w&n<o¥mimw.<D 
[04 i] #3&w©m 6©»oM®ff»gf© 

[04 2] ^ISH^O^l 7 0*I©ii©ffMf © 

[043] *&w<Dmi i (D%n<Djmv>¥mmm<D 

IBft*«feSr^i-XSBfffiEo 

[04 4] #3&W©I&1 7 ©*16©Jg|i©¥3Mfc£«© 
JSljS^feSr^-t-XSBfiBH. 

[045] **Hj(Dmi 7©nat©*«©4y»fl«*o 
[04 6] if.mm<D% \ 7 <omm<ojm<o¥mwmfc<o 

[04 7] *iPJ<Z)|?l 7©3Ufe©^ji©^^*© 
Mit^^r*-rxeifffi0„ 
[04 8] #3&BH©&1 7©3llfe©^jico^jSfrSB® 

[04 9] UM<vmos hy^^xz^M^&^-rm^ 

0o 

[05 0] y ^ sqc&mWk ^«X.fc«CDMO s 

1 -i'DaySt 

[01] 



2 & ■■■■ssi ox h y;<-mmm 
2 c mi 

1 o •■•JticSfe&^ftSfS l ©*«! 

i i-sjca©ii4ti,5^2©w«s 

1 2--»fciffifc&*;h,38S3©*«fi 

i 3---te§fiy-^ • FKy« 

i 4 -nicisfc*-*- ay- MM&Sii 

1 5-#3gy-* • Y\s4i/w&bt£ttimim.m 

i 6 •■■#|gffB> / y =>>-y— htSoiyfy^^ t 

1 7 -#i£f B y- b«s©wiisr« 5 mm 
i8-y- mmm&ji 

1 9-»©JSffitfll|gSr«5iieililg 

2 0-&JSf y a^fr&WR 
2 0 a-f^yg 

2 1- -y-* • FKyKWS 

[02] 
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[03] 



im4] 




imi 2] 



[mi 3] 
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imi 9] 



[02 1] 
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[H2 6] 



[02 7] 
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[03 4] 



[03 5] 



2a 



6 4b 6 



2a 





[03 6] 



[03 7] 





[03 8] 



[03 9] 





[04 0] 



[04 1] 
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[04 2] 



2 




— ir 

[04 6] 



6 6a 6 




[04 8] 



6 6a 6 




[04 3] 



6a 
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